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EXECUTIVE SUMMARY

Thisreport describesthe findings of an interagency WASH assessment conducted in Jordan
(governorates of Mafraq, Irbid, Ajloun, Jerash, Balga and Zarga) in Septem&eDctober
2013, covering29 BSUs! With a focuson water supply, sanitation wastewater, and solid
waste management, e assessment aimed toidentify needs in WASH athe communal
level, and to suggest possible responses to those needs.

Jordan is a watesscarce country, and the difference between water demand and water
resources is increasingAt the same time, nearly all households have access to piped water
at home. Various rural and urban centres tend to be interconnected in comprehensive water
supply networks.Partly due to ageing infrastructure, operation & maintenance (O&MY
water supplyinfrastructures was highlighted as a challenge. Water supply is intermitteitt

is common for fouseholds to run out of waterdespite having water storage facilities at their
disposal. The capacity of water utilities to provide supplementary water trugkiservices is
limited, so the use of private water trucking is prevalentThe proportion of households
having satisfactory free residual chlorine at tapelel does not exceed twhirds, and the
population largely relies on bottled wateffor drinking Nonrevenue waterstill amounts to
nearly 50%, due both to physical losses and to commercial losse&3hortterm responses
would include targeted interventions on public buildings (e.g. schools), support to water
utilities to rent private boreholes, and praision of tools and equipment to fix major issues.
Longererm responses would entailsupport in water quality monitoringand overall non
revenue water (NRW)reduction measures Special attention should be given to the
prevention of aquifer depletion.

Nearly 100% of the population have access to toilets at homéut sewer networks cover
only half of thepopulation. Lack of O&M equipment and ageing infrastructureare common

The half of the population urserved by sewerage collects wastewater ipits, allowing
wastewater to seep into the groundPit emptying is mostly done by private operators. The
standard way of wastewater treatment and disposal is represented twastewater treatment
plants. However, 0freed wastewat er nabnirofledisies by w
might represent an issue Likewise, the actual condition of wastewater treatment plants
(WWTPould need further researchPotential responses to the immediate needs would be
supporting water utilities to unblock sewers, and sanitisinght most apparent cases of
uncontrolled wastewater disposalLonger term responses wouléhvolve bulk sewer network
extension as well as new WWTPs. Alternative and more sustainable wastewater treatment

1 BSU stands foBasic Service UnitA BSU is a community that shares the same access to services. It does not necessarily
overlap with administrative divisions.
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options would need to be explored todCaseby-case rik analysis of private wastewater pits
should be conducted.

Municipalities and Common Services Councitse in charge of the solid waste management
chain from collection to disposal. Municipal solid wastdepartments are overstretched in
terms of staffing, vehicles and waste bins. As a result, informal dumping is frequent in
residertial areas, as well as the practiceof burning waste. The situation is exacerbated by
the low number of waste transfer stations and of disposal sites. Informal ddordoor
collectors of scrap materials are common in residential areas, but the value chain of
recyclables is not easy to establish. Only two sanitary landfills are in place in the country,
and the boundary between standard and substandard waste disposal siteseems
somewhat unclear.The condition of both standard and substandard waste disposal sites
requires further investigation.Immediate responses would be the provision of targeted
municipalities with hardware and staff, as well as the sanitisation ¢drgeted substandard
waste disposal sites. In the mediuApnger term, management support should be given to
municipalities, in conjunction with raising awarenessmongst the population, with a focus
on t he (Reduce RRemio, Reuse & RecygléVaste disposl should be addressed with
new/ improved landfills and transfer stations, including safdisposal of haardous waste.

Informal settlements are small alsters of substandard sheltersi mostly tentsfi inhabited
primarily by Syrian refugeesand to a lower extent by Jordanians.Informal settlements
represent an exceptionin the overall picture because they arenot covered by public
services Only one fourth of informal settlement dwellers have access to indoor or outdoor
taps, and nearly none of them have aess to piped water. Informakettlement dwellers
have developed coping strategiegnainly by getting waterfrom private trucks. As a result,
half of the taps were found without any free residual chlorinelwo thirds of the population
practice open defecation. Communal toilets are rather unused, as they are considered
unsafe for women and children Solid waste is never collected in morehan half of the
cases and 20% of it isburned. Compared with overall national data, informal settlements
are characterised by muchhigher levels of need at a muctsmaller scale.As a response
strategy, interventions should focusn responses tothe immediate needsrather than on
longerterm solutions.

7 WASHN HOSTCOMMUNITIES INORDAN1 AN INTERAGENCY ASSEEBIT
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1.BACKGROUND

Several need assessments wereonducted by various agenciesn the last year in rsponse

to the influx of Syrian refugees Jordanian host communitiesin the WASH sector, the most
comprehensive assessment conducted to date waan interagency KAP study (Knowlee,
Attitude and Practice) with a final reporissued in September 20132 The KAP study covered
five governorates afraq, Irbid, Ajloun, Jerash and Balgapased ondata collected between
December 2012 and April 2013.The KAP studyocused exclusively orthe household level,
and highlightedneeds on the gmand side. The communal levei or supply sidefi was not
addressed. An EMMA study (Emergency Market Mapping and Analysis) was conducted in
August - September 2013, assessing the water market inurban areas andin informal
settlements in Balga and Zarga governorates

The overall objective of thisWASHassessment is tofill existing information gaps by

analysingthe WASHSsituation at the communal levelii or on the supply side. The rationale
for this is that households may have certain needs (e.g. poor access to drinking watehjlst

the reasons for those needs are likely to be at the communal level (ea.faulty water

network system). If this is true, responsesaddressng those needs will needto target the

communal level more than thehousehold level.Therefore, the goal of this assessment isot

only to identify WASHneeds, but also to provide an overview of theVASHSsituation at the

communal level and tosuggest adequate responses to those need3hs was done through
the methodology described irsection 2.

The assessment covers three key aspects of WASH: water supply, sanitatiovastewater,
and solid waste managementlt was decided not to focus on hygiene since the KAP study
mentioned above provided already comprehensive data drygiene practices and needsin
addition, it is worth noting that solid waste management in Jordarwas not specifically
covered in past assesments in the framework of the Syrian crisis.

The timing of the assessment was essentially dictated by the RRP6 (Regional Response
Plan) tmeframe. The idea was to releasa comprhensive WASH assessment in thaitial
phase of the RRP6 process inrder to inform decision making and strategic planning in the
next phases of RRP6However the data collectedin the assessmentand presented in this
report have wider scope andcan be used for longerterm decision making in the

2 Interagency Knowledge, Attitudes and Practices Study of Syrian Refugees in Host CommunitiedNorth Jordan
Conducted by ACTED, Relief International, OXFAM and UNICEF.

3 Water Market System in Balga, Zarga, & Informal Settlements of Amman & the Jordan VaBeyordan, August-
September 2013. The EMMA study was conducted by OXFAM. The finabregeleased in late September 2013, when this
WASH assessment was already ongoing.
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humanitarian and developmaent sectors. This assessment was commissioned by UNICEF and
was led by ACTEDn partnership with Mercy Corps, XFAM and Relief International.
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2.METHODOLOGY

A range of methods were sed in the assessmentto cover the three key aspects of WASH
(water supply, sanitation/wastewater, solid waste management) t adifferent levels
(households, communal services and infrastructure) Moreover, data gathered through
different methods alowed triangulation of variousdatasets and contributed to the reliability
of data analysis.Secondary data were alsased, wheneveravailable, to contextualse the
key outputs of the assessment.

Table 1below summarises the main phases of the assessment:

WASH assessment process

Dates Activities
03/09 to 12/09 Preparation
15/09 to 03/10 Data collection / data entry

A Week 1: Mafraq, Irbid
A Week 2: Jerash, Ajloun
A Week 3: Balga, Zarqa

25/09 to 07/10 Data analysis

08/10 WASHTechnicalWorkshop
19/10 Draft report

25/10 Final report

Table 1. WASH assessment process

Human resources in the field:
1 Enumerators: 15 (week 1), 20 (week 2), 22 (week 3)
1 Technical staff: 8 (week 1), 8 (week 2), 12 (week 3)

Enumerators were in charge oftonducting household questionnaires and focus group
discussions, whilst technical staff wre in charge ofholding key informant interviewsand
conducting observatiors. In addition, desk staff were in charge of data entry and liaising
with institutions, whilsta management team coordinated theassessmentoperation.

2.1 SAMPLING
The assessment was conducted in six governorates locatedtire North of Jordan: Jerash,
Ajloun, Irbid, Mafraq, Balga, and Zarga.

10 WASHN HOSTCOMMUNITIES INORDAN1 AN INTERAGENCY ASSEEBIT
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An initial list of 30 BSU$ was established basedon already existing information derived
from several household needs asessments conducted by ACTED. However, this list was
later revised in light of consultations with other participating agencies and local authorities.
The initial selection of BSUs walsased on the following criteria:

Rural/ urban representativenesqcrosscutting)

High concentration of Syrian refugee&rosscutting)

Pooraccess to drinking water

Pooraccess to sanitation

Low access to municipal solid waste collection.

= =4 =4 4 A

For eachpredefined BSU the household sample size was calculated using the sample size
calculator with error margin of 10% and confidence level of 959 he estimated number of
households surveyedwas around 95 per BSU, 60% of which were Syrian housetwland
40% Jordanian. In actuality a total of 2,263 households were surveyedn 29 BSUs, on
average 78 householdsper BSU, with slight variationgcross all communities. Of these
households water from 1,730 households wastested for free residual chlorine

2.2 OBSERVATION AND KEY INFORMANT INTERV IEW

To understandthe WASHSsituation in host communities atthe communal level,observation
and key informant interviewswere selected ashe primary methods of data collection.

Observation was conducted to obtain first-hand data on the communal infrastructure
present in the surveyed BSUsWhilst data from observation cannot be quantifiable and
statistically analysel, this methodrepresented an effective way to rapidly assess communal
infrastructure and servicesand to collect data beyond the reach ohousehold surveys(see
section 2.4). Observation was structured througlspecific observation protocols, covering
water supply, sanitation/ wastewater and solid wasteThe observation protocols providk
guidance to theassessmentstaff, in terms of what to look for and what to noticas relevant
(see Annexs 6, 7, 8). As part of the observation, gecial attention was given to water
sources and, in particular, to boreholesA borehole surveyorm (Annex 9 was designed for
this purpose adapted from WHO guideliné

Key informant interviewswere conducted toobtain information on aspects not directly
observable and beyond the reach of thehousehold survey In addition, key informants
provided relevant points of view on the aspectsresearched. Key informans were

5 Systematic random sampling methodology uses sample size calculator tool to determine how many people need to be
interviewed in order to get results that reflect the tget population as precisely as needed. Confidence level represents
how often the true percentage of the population who would pick an answer lies within the confidence interval.

6 WHO Water Safety Plans. Managing drinkingyater quality from catchment to casumer, 2005, p. 225.
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interviewed via semsstructured protocols defining the questions to be asked per subject
area (Annexes 10 and 1). Typical key informants weranayors andarea managers with
regard to solid waste and representatives of the local water utilitiesvith regard to water
supply and sanitation/. wastewater.

Twentyone key informant interviews and 107 observatia®of communal infrastructure were
conductedin 29 BSUs.

2.3 HOUSEHOLD SURVEY AND FOCUSGROUP DISCUSSIONS

At the household level, the assessment team conducted survey using astructured

guestionnaire with smartphones. The main objective of the survey was to identify the

following at the household level:

1 Demographic data

1 Water: water storage access to public/private suppliers; water quality checks (free
residual chlorine) at tap level; water quantity supply at household level; water shortage.

1 Sanitation'wastewater: access to private sanitation facilities; wastewater evacuation
systems; geder-specific issues

1 Solid waste: waste generation, waste composition, recycling, access to public/private
waste collection services

Focus group discussion§FGD)were conducted at thecommunal level with 58 women in
rural areas, 60 inurban settingsand 28 in informal settlementsto discuss WASH specific
needs in relation to women and children and cultural factors (such as menstrual hygiene,
safe access to sanitation, household level water usage). In addition, one FGD was
conducted with community repesentatives to identify community perceptian about
immediate WASH needs antb triangulate the information collected at the municipality and
water authority leves.

2.4 LIMITATIONS

Whilst conducting household surveys, the assessment teams faced several implementation
challenges including high refusal rates from Jordanian household$ased on thefact that
they dare not in need of charitg long travel distances to some of the communitiegnd the
limited timeframe for daa collection. Anotherchallenge was that in sora of the predefined
communities the assessment teams could not always find the correct number of Syrian
households, due to the high mobility of Syrians.

For observation of communal infrastructure and key informant interviews,formal
authorisation by the Ministry of Water and IrrigatiofMoW!I)to survey public water and

12 WASHN HOSTCOMMUNITIES INORDAN1 AN INTERAGENCY ASSEEBIT
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wastewater infrastructure was received at the end of the first week of data collectiorhis
delayslowed down data collectiono bl i ged t he assessment teams t
the coming weeks and limited the piloting of water and sanitation assessment toaolsn

addition, observation could be done only after conducting key informant interviewsth the

relevant authorities, which obliged to continuoushadjust the schedule based on key
informantsd availability.

Overall, practical challenges were represented Iltlye short timeframeto cover 30 BSUs and

by the long distances to reach the destinations daily, especially in Zarqga and Balga
governorates givent h at ACTED office in Mafrag Awas t he
result, 29 BSUswere assessedout of 30.

2.5 WASH TECHNICAL WORKSHOP

An integral part of the assessment wasa full-day WASH Technical Wkshop held on 8h

October 2013 from9am to 4pm. The aim of the workshop was to present the preliminary
findings of the assessment, and to open the
responses to the needs and gaps identified ithe assessment. The choice of holding a
workshop derived from the need to gather the points of view of the varioW&WASH
stakeholders in Jordanas well asto identify key strategies of interventios in the short term

and mediumHong term.

The workshop wasstructured into two sessions. The first session presented preliminary
findings from the as®ssment, with frequent Q&A periodsData were divided nto four
chapters water supply,sanitation / wastewater, solid waste andnformal settlements. At
the end ofthe first session key points were summarized, with the active participation of the
attendees. In the second session of the workshomlebate was opened on the possible
responses to the needs and gaps identified in the first session. As an output, therkshop
produced short term and mediurdong term responses for eachchapter covered Due to
time constraints, it was not possible to discuss responses to the needs in informal
settlements. It was proposed by the participants tmeet again in two weekgo discuss the
cost aspects of the proposed responses.

Invitations to the workshop were sent to relevant WASH actors in the country. The workshop
was facilitated by ACTED. Participants included representatives of the following:

ACTED

BPRM / US Embassy

MercyCorps

Ministry of Water and Irrigation

OXFAM

= =4 4 -4
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unicef&®

Relief International

THW

UNICEF

UNOPS

Water Authority of Jordan
World Vision

Yarmouk Water Company
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3. FINDINGS

3.1 DEMOGRAPHIC PROFILE
The following provides a snapshot of the key demgraphic characteristics of 2150
households analysed for the water, wastewater and solid waste sectionhs.

1 44% of male respondents were interviewed, in comparison to 56% female.

1 42% are Jordanian households, and 58% are Syrian households.

1 Of the Syrian housholds, the vast majority, 95%, are registered with UNHCR.

1 The average household size is 6.2, although the average of Syrian households (6.5)
is higher than of Jordanian households (5.9).

1 The majority of households reside in houses (52%), followed by apartments (41%).
5% reside in basements.

1 In terms of occupancy status,the majority of households (72%) rent their
accommodation, with Syriars renting at nearly three times the rate (98%) of
Jordanians 85%). In comparison, 26% own their accommodation all of them
Jordanians Just 2% of households were hosted for free.

3.2 WATER

3.2.1 OVERVIEW OF WATER SUPPLYSYSTEMIN JORDAN

Water scarcityis consideredone of the most important constrainst o Jor dands
growth and developmeng As such, drdan is considereda country affected by physical
wat er S ¢ a water trgsqurces deeelopmeént is approaching or has exceeded
sust ai na.blh2007], waterdénsard exceeded Jordan's available water resources by
638 millions of cubic metres(MCM)10 According to government officials, the refugee o
due to the Syrian crisisis putting further stress on available water resources! The Disi
project, inaugurated in July 2013 is a large-scale water conveyancesystemwhich abstracts
water from the Disi aquifer in South Jordan For the time being it supplies mainly the
Amman areal?

7 Thisfigure does not include the 113 households livig in informal settlements ortents / temporary structures who were
analysed separately as a group in section 3.5

8 Ministry of Water and Irrigation, Eng. Ziad DarwistWater Resources Management presentation, March 2011, available
at: http://capacity4dev.ec.europa.eu/publicwater_and_sanitation/terms-4009/categories/geographical/jordan?page=2

9 ODI, ECDPM and GDI/DIE, 201Zhe 2011/2012 European Report on DevelopmentConfronting Scarcity: Managing
Water, Energy and Land for Inclusive and Sustainable GrowthThe European Union. http://www.erd-
report.eu/erd/report_2011/report.html

loseeeWater for Life. Jor @@ p.$5. Water Strategy 2008
http://www.joriew.eu/uploads/private/joriew_org_jordan_national_water_strategy.pdf

11 http://jordantimes.com/water -demandto-increaseby-16-in-2013 ---ministry

12 http://jordantimes.com/king -inauguratesdisi-water-project
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The wvater sector governance in Jordahas central powers held by the Ministry of Water and
Irrigation (MoWl)and by the Water Authority of Jordan (WAMyhilst local powers are
delegated to branches of the WAJ as well as to stat&ned companies such as Yarmouk
Water Company (YWC) and MiyahuttaYWC manages water supply and sewerage systems
in the governorates of North Jordan: Mafraqg, Irbid, Jerash and Ajloun. The other
governorates covered by the assessment (Balga and Zarqa) are managedVidpJlocal
branches. The same applies to the remaining governorat@s Jordanwith the exception of
Ammandistrict, where water and sewerage systems are managed by Miyahuna.

3.2.2 PUBLIC WATER SUPPLYINFRASTRUCTURE

The assessment revealed that water supply Jordan happens generally through ageing
networks. On average key informants reported that networks in their areas of competence
are 35 years old ranging from 20 to 50 years oldSeveral key informants reported the
presence ofmain leaks in specific spots in thewater maing and recognised difficulties in
dealingwith increasing water demangdparticularly duringthe hot summer monthsfrom June

- August

Water supply networkgend to be quite complex and centralisedA range of water sourcess
used, predominantly deep boreholesnd secondarily springs irthe hilly areas in the North.
In all cases several water sources feed the same netwosk via centralised pumping
stations where water storage andtreatment usually take place.After treatment, water is
pumped or flows by gravityto the various distribution networkscovered. In some cases
water supply networks cross governorate boundarietn addition, the functioning of water
networks can vary seasnally, where water from additional sources is used in summer to
meet increased water demand fromend users. Due to the water scarcity issues mentioned
in section 3.2.1, water supply is intermittent:networks are divided into rationing zones
receiving water at established intervalsAs an example Annex 2represent the schematic
diagram ofthe water network in Ajloun governorateThe BSUs covered by the assessment
are circled in red'4

In summary, a centralisedvater supplymodel is in placerather than avillage-based or town
based model. As a result, observation of water supply infrastructure in relation to the
individual BSUs was particularhydifficult. Typically, certain boreholes were aerved in
certain BSUs, but thisdid not imply that such boreholes supply that BSU directl@n the
contrary, in most casesthese boreholes feed a centralised water networkin conjunction
with other water sources and specific BSl$ might not necessarily be part of tht network.

13 Official website of the MoWhttp://www.mwi.gov.jo/Dashboard.aspx
14 The diagram was provided courtesy of Mercy Corps. The document was compared to data from key informant interviews,
which allowed pinpointing the BSUs covered by the assessment.
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Twentyone boreholes were surveyediuring the assessment Due to time constraints, the
boreholes surveyedrepresent a convenience sampleboreholes were surveyedvhen time
allowed and whenthe teams had access to then. Table2 below summarisesthe boreholes
surveyed and the sanitary risk scores reported The BSUs are not indicated since, as
mentioned above, boreholes do not supply BSWsit entire water supply networks

Governorate Boreholes surveyed \ Low risk Medium risk

Mafraq 9 3 6

Irbid 6 4 2

Ajloun 2 0 2

Jerash 3 1 2

Balga 0 n/a n/a

Zarga 1 1 0

TOTAL 21 9 12

Table 22 Summary of borehole survey

It is important to focus ona few significant risk indicators at of the 16 risk indicators
utilised. In 71% of the boreholes the drainage isfaulty, meaning that the area directly
surrounding the boreholedoes not allow surface water(rainwater or water from leaking
pipes)to flow away. This representsa risk in terms ofborehole contamination from surface
water. In 43% of the casesthere were animals or faeces in the area directly surrounding the
borehole and in 33% of the casesfencing was missing or damagedThisindicates a risk of
faecal contamination especiallyif it is associated with faulty drainage, and iparticularly
relevant giventhat 38% of the boreholes surveyed had the borehole head unseal&din
10% of the boreholes pollutants such as fuel or pesticides were found in the broader area
surrounding the boreholesTwelve of the boreholes assessed wereot equipped with flow
meters or had out-of-order flow metres.

Overall, the above data do not suggest widespread heavy structuralamages to the

boreholes. ltis significant that notoneof t he bor ehol es assessed wa:
However, there remain some challenges associated with borehole O&M Identified
deficiencies seem to point to general low care in daily operation and to poor basic
preventative maintenance The teams conducting the borehole assessment reported

verbally on different occasionsthat boreholes were either unguarded or guarded by

unskilled personnel mostly unaware of thesanitary risk associated with the borehole

condition.

5Presence of faeces in the borehole epreserant risk factorin s el f . Anyhow, no borehol es
based on the total risk scores obaimetorehole survey form.
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In addition to the boreholes, 18
water pumping stations and
storage facilities were visited
Whilst n some cases pumping
stations and water storage were
part of the same facility, inother
cases, they were separated.Due
to the varying setup of thee H
facilities, no standards survey |}
form was designed. Data
concerning the pumping stations
were mainly included in the water
observation protocas.

W L

The condition of pumping stations Figure 1 Leakages from a storage facility
and storage facilities visited

varied. Nearly all of them were fencedand most of them were guarded and secured. In only
one case the fence was heavily damagedand in one case the facility was unguarded. In
one pumping station and in one storage facilifyanimals were found inthe fenced area
Leakages and stagnant waterwere observedin two pumping stations as wellas in about
three water storage facilities.Eight pumping stations wereclearly operational, whilsttwo
were not operational, and two weré very bad condition.

As found with theboreholes the data from the pumpingstation and storage facilitiesseem
to point to similar issueswith the quality and frequencyof O&M

3.2.3 PUBLIC WATER SUPPLY

COVERAGE

Despite aging water networks,

public water network coverage is

extensive All the BSUssurveyed

in the assessmentare connected

to a water supply network, and

most rural and urban households

have accessto the water network

In fact, more than nine in ten
households (93%, n=1997) are
connected to the piped system,
with slightly less network coverage

Figure 2: A recently built pumping station

18 WASHN HOSTCOMMUNITIES INORDAN AN INTERAGENCY ASSEESIT
SEPTEMBEROCTOBERO13



unicef @ € ACTEDs}RELIEF €) oxrav

in rural (86% connected) than in urban areas (9% urconnected) Similar information was
provided by key informantsand community representatives in FDGswho corroborated that
their communities areprimary reliant on the public network for waterWhenthey were able
to provide data or estimates, informantgeported that 89% of population is covered by the
water network in rural setings, whilst the proportion rises to 94% in urban setting92% on
average) It is worth noticing that mn 16 cases, no information/ estimate about network
coveragewas availablefrom the key informants

Access to pipe network

120 ~
100 - 90
80 -
60 - m Rural
40 - Urban
20 - 10 4
0 - : I
Connected to pipe network Unconnected to pipe network

96

% of respondents

These findings are slightly lower than the findinghbyt he Joi nt Monitoring
(JMP) Progress on Sanitation and Drinking Water 2013which reported that 97% of
Jordanian urbandwellersand 90% of ruraldwellershave access to improvd drinking water

sources1® However, he def i ni t i owatercsdurced usedpy toevIEIR is broad,

which includes yard taps, public taps and rainwaterharvesting On the contrary, tis
assessment focused on piped water supply e household level

Households unconnected to the public water network predominantly receive water from
private and purchased sources. Although the assessment found that a vast majority of
households (98%, n=2108) have access to at least one tap either inside or outside their
accommodation, tap connection does not necessarily correlate to piped system access. In
fact, 6% of households with taps are not connected to the piped system.

3.2.4. DRINKING WATER

In spite of extensive network caarage the public continues to relyoverwhelmingly on non

public water to meet their drinking needs. Although 40% of households with access to the
piped system (hereafter called édconnectedd) u
source, with no significant difference seen betweerural (39%) and urban (41%) connected

16 JMP, 2013, available athttp://www.wssinfo.org/fileadmin/user_upload/resources/JMPreport2013.pdf The indicators
of 6i mprovedd sources of drinking water were developed by t
(MDGSs) http://www.wssinfo.org/definitions-methods/watsan-categories/.
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households, the assessment found a much higher reliance on bottled water purchase for
51% of connected households (47% rural, 56% urban). The lower rates of public water
drinking consumption in bothrural and urban comected householdssuggesta continuing
disconnect between water quality perception and reality as reflected by free chlorine
residual level teging results (discussed irsection 3.2.5).

Despite access to the piped system% of connected households areusing farm wells and
2% are using private water trucks astheir primary sources ofdrinking water.There is also a
clear rural/ urban divide amongst farm well and private water truck users, with 7% of rural,
connected households dependent on farm wellf®r drinking water compared to only 1% of
urban, connected ones A heavier reliance on farm wells for rural, connected households
largely accounts for their lower rate of bottled water consumption in comparison to urban,
connected households. Private water trucks are similarly used at higher rates for drinking
water by rural, cenected households (2%) tha by urban, connected one$<1%).

Drinking water sources for connected household
56
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39 41
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Piped Public Private Other Farm Bottled Don't
water water water families well water know
trucks trucks
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= w
o o

o
!

Arobust market in private water supply has emged to meet the gaps in endiser demand
and need particularly in response to water intermittency as well as for households lacking
access to the piped system Indeed, wvhilst private supply fills gaps for households
temporarily not receiving piped water, it also serves as a significant adaptive strategy for the
7% of householdgn=153) surveyed who lack accesso the public network. ie assessmaent
found that the majority of these households predominantly rely on private water trucking
(55%), followed by bottled water to a lesser extent (31%), to fulfil their drinking water needs.
The rural / urban division is more apparent here, as rural houseldd without piped
connection are more likely to use private water trucks (59%)ah urban households (40%),
whilst the reverse trend is true for bottled water (27% rural, 46% urban).
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Drinking water sources for unconnected household
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The widespread presence of private water trucking operators has the aleaerit of filling
service gaps in public water supply. In that sense, they play a valuable role in the water
supply system nationwide. However, it needs to be said thatbased on the analysis above

A private water trucking might be one of the causes afiadequate water quality at tap level.

In the same way, special attention should be given to bottled water. As described in a very
recent studyl’ bottled water vendors are widespread, especially in some governorates. They
buy water from private trucks, tretit (mainly through reverse osmosis) and bottle it usually
in 5-gallon containers sold atow prices, ranging from0.5 JD to 1JD per container.These
shopsare required to comply withexisting drinking water regulations and undergo checks by
the authorities in charge. That said, further research igrobably neead to investigate to
what extent those shops actually coply with regulations and whethethey actually undergo
regular checks by the authorities in charge.

Widespread consumption of bated water has been registered in several industrialised
countries1® In general this seems to suggest that habitual use of bottled water is not
necessarily an indicator of piped water scarc
preferences and waer quality perceptions. In this sense, the increasing consumption of

bottled water could be seen as part of the wider and much debated trend of
ccommodificationd  a@weommaditisationd of wat er : water seen as a
more than as a natural reource, and as such following market rules. The role of private

water trucking operators could be interpreted in the same way.

17 OXFAM, 2013Water Market System in Balga, Zarga, & Informal Settlements of Amman & the Jordan Vallelordan.
August- September 2013,

18 See for instancehttp://www.nationmaster.com/graph/foo_bot_wat_confood-bottled-water-consumption See also:
http://www.euromonitor.com/bottled-water.

19 See for instance http://www.theguardian.com/globaldevelopment/2013/mar/15/talk -pointwatercommodityhuman-
right.
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3.2.5 PUBLIC WATER SUPPLY QUALITY

Public waterin Jordanis routinely treated by the waterutilities. The standard form of
disinfection is chlorination, with free residual chlorine levels expected to fall within the
Jordanian national standard of beteen 0.2 mg/L to 1.0 mg/L atpoint of use20

Freeresidual chlorine testirg performed at tap level inl,546 connected householdsduring

the assessment revealed that only 66% of households (70% rural, 62% urban) had water
which fell within the government standardIn fact, less than 10% of households in each
setting (7% rural, 8% urban) had no free residual rine (levek of 0 mg/L), whilstthe rest

fell either between 0 mg/L and0.2 mg/L, or above 1.0 mg/L.

Free chlorine residual levels at tap leve
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Data on water quality can be read in different ways, according to expectations. On the one
hand, the fact that nearly 10% of tests reported no presence of freesidual chlorine at tap
level, and that less than 70% of the tests complied with national standards, can be
interpreted as an alarming indicator of gaps and issues in the water supply chain. On the
other hand, half of the population relies on bottled watefor drinking purposes, which
minimises the health risks associated with the low presence of free residual chlorine in
water. Indeed, the number of people actually drinking water n@ompliant with national
standards migh be significantly lower than 36%6.

Data from the assessment also seem to partially disconfirm past assessments. According to
USAID, more than 99% asamples tested by theMoW in 2010 fell within WHO guideline
values?l However, the WHO guidelines, used as a reference in the USAID stadynot
coincide with the Jordanian national standardsWHO guidelines for drinking water

20 The reference document in Jordan for drinking water quality is therdanian StandardNo. 286/2011.
21 Don Humpal et al., USAIDReview of Water Policies in Jordan and Recommendations for Strategic Priorjtispril 2012,
p. 42.
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recommend that free reddual chlorine at point of useranges between 0.2mg/L and
0.5mg/L.22 The Jordanian standard idroader, prescribing a range betweer®.2mg/L and
1mg/L, which was used as the water quality indicator in this assessment. This factor might
account for the difference between the USAID data and the findings from this assessment.

It must be notedthat the MoW!I representativeat the WASH Technical Wkshop stated that
compliance with Jordanian national standard®or free residual chlorine in drinking wateis
actually higher than revealed in the assessmentin this regard the Yarmouk Water
Company representativepointed out that chlorine testing inthe assessment could have
been biased by the mixing of piped water with rain water harvested in household water
tanks, particularly in rural areas.Indeed, community representativesin the FGDs
corroborated that people are harvesting rainwaten addition to using the public network.
Moreover, in some cases, water from householdbat are predominantly reliant on private
trucks, and not on piped water, was tested from the tap.

At the same time, as noted by the MoWI representative at the WASBthnical Workshop,
private water trucking for drinking purposes is regulated by existing legislation, as well as by
the use of any borehole for drinking purposes. Water trucks need to be clearly identified
(green colour), and boreholes need to undergo a series ofntmls and authorisations from
the MoH and from the MoWI / WAJ. Any other form of drinking water supply would be
considered unauthorised.

Additionally, water storage practices affect free residual chlorine, which tends to dissipate in
time, especially ifthe storage facility is uncovered or not regularly cleaned. It might be the
case that water tested during the assessment, in many cases, had been stored in
householdlevel tanks for several days. This could have contributed to lower free residual
chlorine levels than expected. Finally, leaking water mains represent a potential for
recontamination of initially disinfected water, especially in intermittent water supply systems
where pipes are not permanently pressurised.

Finally, rousehold levelchlorination practices could also account for free chlorine residual
results which fell above the maximum acceptable level, as households treating their own
water may be inadvertentlyoverchlorinating their water.More than a quarter (26%) of
householdsusing piped water as their primary source of drinking waté&eat this water, and
37% ofthese householdsuse chlorine,with no significantrural (39%) / urban (35%) divide.
The second and third most common treatment methods amongst households treating ppe
water are use of industrial / commercial filters (29%) and boiling the water (23%)

22 WHO, 2011,Guidelines for Drinkingvater Quality. Fourth edition
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respectively Homemade filters are also in use although much less commonlythan other
treatment methods(11% of households}3

Of the 112 samples tested from householdsot connected to the piped system, 61% fall
within the government standard, whilsimore than a quarter (26%) do not have any free
residual chlorine. The rural urban division with these results is striking, as the presence of
no free residual chlorine inrural, unconnected households is more than tee times (32%)
the level seenin urban, unconnected ones (10%). In fact, the majtyiof the rural samples
(40%) cane from households using private water trucks as their primary drinking water
source, suggestng that this source of water may begoing untreated in some areas. In
contrast, samples from urban, unconnected households largely had some free residual
chlorine, either within the government standard (50%) or at the 0.1 mg/L level (40%).

3.2.6. PUBLIC WATER SUPPLY QUANTIT Y AND FREQUENCY

The intermittency of piped water has implications on water aNability and use for end
users. The frequency of water supply variesrom location to location. As mentioned in
section 3.2.2, most water supply networks are subdivided into water rationing zonesith
each zoneserved on a rotational basis based on estimated demand. When asked about
water supply frequency in their area of competenceéhe key informantsprovided different
answers, ranging from every fourdays to once every 25 days, without any significant
difference between rural and urban settingsln addition, it was somewhat difficult to get
clear information on the individual BSUs since water networks cover several towns and
villages.

Cammunity representativesin urban areasalso confirmed that water is supplied on an in
intermittent basis, with complaints that water supy per capitais decliningand the pumping
rate has decreased toonce every two weekslIn their minds, this is due in large part to
increased water demand linkedo the influx of Syrian refugees

In light of this, the household surveyound that 40% of households (46% rural, 33% urban)
had run out of piped water in the past 30 days. Of these households, 80% experiethce
shortages once or twice, whilsi7% suffered shortages at least three or four times in the
same period. It must be kepin mind that respondents become aware of water unavailability
only when their household water storage tanks are depleted; indeed, nearly half of
households connected to the piped system (47%) report that current water supply meets
their neede tbimmed (044 % hrimcomparjson4o0%6ty 10% reponing

23 Respondents could select multiple treatment options.
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orarelyd. Wi thout these water tanks, househol
piped water shutoffs) on a more frequent basis.

Water utilities commonly provide trucking serces to complement piped water supply, either
via their own trucks or via rented ones. Doing so becomes particularly necessary when water
demand spikes in the hottest months of the yeaas mentioned insection 3.2.2. Based on

the key informants who were able to provide information about this aspect, 11 BSUs
covered by the assessment are provided with supplementary water trucking services, and
only one is not. However, the actual efficacy of those services seems tolimeited: of the
40% of connected households who reported running out of water in the last montimly 8%

of these households hadreceived any water trucking from the water utilityn the same
period.

Adaptive strategies pursued at the household levelalso ensure the availability of water
when needed.Most households have resorted to storing water in household tanks to ensure
water accessibility when water is not supplied by the piped netwarklhe assessment
confirmed that the vast majority of househols in both rural and urban areas, are equipped
with access to at least one water tanki predominantly two cubic meters of storage,
although some households have smaller (typically one cubic meter) or larger sizes.
Humanitarian WASH standards in host commiires in Jordan stipulate that at least 140
litres/person (L/p) of water storage capacity are required to meet water consumption
needs?* Theassessmentrevealk that only 5% of householdswith access to a storage tank
(98%) have access to less than 140 L/pof storage fi a surprisingly low and therefore
guestionable figure.

However, dgven that respondents were not asked about the number of households with
access to the water tank used by their household, it is probable that in macgses, multiple
households are using one tank, such as in apartment buildings or muliousehold
accommodation. Lack of clarity on this issue meant that the watestorage capacity per
capita was skewed towards a significantly higher than expected finding.

3.2.7.NON-REVENUE WATER

Nonrevenue water (NRWis the proportion of water abstracted, treated and pumped into

the networkthat does not generat any revenues for the water utility. NRWincludes physical

losses such as leakages iwater mains, in service connectionsandintheut i | i t yds st
tanks; commercial losses related to informal connections, metering inaccuracjes
inadequate metre reading and billing inefficiency and any unbilled authorised

24 WASH standards in refugee camps and in host communities in Jordan were developed by the WASH sector working group
in May 2013.
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consumption2® Intermittent water supply systems are particularly prone tohysical losses
since pipes and fittings are put under stress by frequent variations in pressure. High
commercial and physical losses translate to lower revenues, affecting the ability of water
utilities to perform O&M as well as upgrades, on watemetworks. This contributes to further
network erosion and water losses

Non-revenue waterposes amajor issue in water management idordan in conjunction with
water scarcity NRW amountedo 45% nationwide of the per capitaaverageof 145 L/day of
supplied waterin 2011.26 In the north, it is estimated that Yarmouk Water Company incurs
non-revenue water losses of up to 41%/. The goalof MoWI is toreduce NRW to 25% by
202228, Most of the key informant interviewedat local level confirmed the NRW issue at
national level, even though not all of them were able to provide datBased on that,NRW
amounts to 37%in rural settingsand to 48%in urban settings(45% on average)with peaks
above55%, confirming the national data mentioned above.

In the household survey, arattempt was made toassessthe degree of commercial water
loss from households connected to the piped systenthrough a series of questions about
functional water metes and water billing frequency and payment In light of this, a
significant majority of connectedhouseholds 02%, n=1845) are found to have water
meters, with no significant rural / urban divide, in comparison to only 5% households
(n=102) who do not. Ofthe households withwater metres, nearly all (99%n=1827) report
that their metres are functional, suggesting that the remaining households (<1%) are either
illegally connected or are not using piped wateAnd of the households with functional
metres, more than nine in ten louseholds (92%, n=1685) reportreceiving water bills.
However,as the assessment did not ask respondents tindicate the number of water bills
received in a specific time frame (e.g. in thpast 90 day9, it is not clear if these households
had received bills on a monthly basiswvithin that period.

Whilst the high rate of households receivingwater bills could suggest a low rate of
commercial nontevenue water loss, the assessment found thatthe majority of these
households (91%)had only paid their water bills once in the past three months, with a
higher rate seen amongstrural (93%) than urban households (88%). In contrast, a much
smaller proportionof households(5%)had paid their waterbills once a month, withurban

25 |nternational Water Association (IWA), 2003Assessing norevenue water and its components: a practical approach

Available at:http://iww.iwapublishing.com/pdf/WaterLossAug.pdf.

26 Average percapitab bi |l 1l ed water ranges from 49 L/day in Jerash to 1
Wat er Services in Jordan, 6 Ministry of Water and lrrigation,
271 USAIDReview of Water Policies in Jordan and Recommendatiofus Strategic Priorities p. 31.

28 Jordan Water Strategy 2008022, p. 4-1 and 8-3.
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households (7%) reporting this frequency tamore than double the levels ofural dwellers
(3%).

It must be pointed out that representatives of the MoWI andYWCat the WASH @&chnical
Workshop raised doubts about thisaspect of NRW In their view, physical losses represent
the actual core component of NRW in the countryyhilst water bills tend to be regularly
issued and paid.They alsotended to affirm that nonfunctioning water metres andnformal
connections do not represent a relevant share of overall NRWhilst the household data
reveal low levels of norfunctioning metres and informal connections, higher rates of
infrequent household water payments suggests that this areamight constitute a more
significant componentof NRWIlosses
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3.3. SANITATION

3.3.10OVERVIEW OF SANITATIO N SYSTEM IN JORDAN
It seemsthat a much higher attention is devoted to water supply in Jad than to sanitation
| wastewater; @nsequently not much data on sanitation/ wastewater is available from
secondary sources This confirms welkknown global trendsand is justified to some extent
based on the water scarcity issues affecting the country

The standard sanitation model in
Jordan for wastewater management
is represented by sewer networks
discharging into wastewater
treatment plants (WWTPs)Official

sources report thatonly 63% of the |5 B
Jordanianpopulation was served by ""%""“
sewer systemsin 2011,29 against i
water supply network coverage
above 90%(section 3.2.3). Besides

data from the assessment reveal
even lower levels of coverage by
sewerage (section 3.3.5). The goal : e :
of the MoWIlis to serve all main Figure 3: Water stream from a WWTP
cities and towns with adequate

wastewater collection and treatmentfacilities by 2022. Treated wastewater tends to be
reused for agricultural purposesespecially in the Jordan Valley, and iglsewhere often

discharged into surfacewater bodies such as reservoirs and streamsn many caseswhere

riverbeds are dryfreated wastewater discharged into the riverbed$orms the main tributary,

with consequent water quality concern®

In 2007, there were 21 WWTPs in the countA}. Jordan has a range of wastewater qu&y
standards based on where theeffluent is dischargedand on the usage (irrigation, surface
water, groundwater rechargey?

290Supporting Management of Water Services in Jordan, 6 Minist
%0 Jordan Water Strateg@PD8

31 All data above are fromJordan Water Strategy 20082022, section 6.

32 WHO, 2006,A compendium of standards for wastewater reuse in the Eastern Mediterranean Region
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3.3.2. WASTEWATER INFRASTRUCTURE

Sewemlge systems in Jordan are combinedsystems collecting both blackwater and
greywater. Likely dueto the low precipitation levelsin most of the country, stormwater
drainage is not common.Based on key informant interviews, sewage networks ae 30
years old on average, with a range d5 to 45 years of age.However,most of the key
informants did not have anydata at their disposal and many of them relied on personal
memory or on anecdotal evidenceNearly all key informants lamented the poor condition of
the sewerage systems as wellas the chronic difficultiesthey facein maintaining the ageing
networks, due to a lack of resourcessuch asO&M tools and equipment.

3.3.3 WASTEWATER TREATMENT PLANTS

Eight WWTPs were mapped across the six governoraiteselation to the BSUs coveredout
it was not possible to collect detailed informatiorabout them due to time constraints and to
the complexityand sensitivityof the subject

One of the few WWTPshoroughly visited was being restructured: a new plant was under
construction, funded by a foreign agencgyfollowing the design by a European firmand
constructed by a Jordanian specialised companyhe assessmentteam had access to it
after winning the reluctance of theofficer in charge of the construction site and on
condition that no photos were taken T h e 0 n e was bemd cmstructedaccording to
advancedtechnology, including a variety of treatments at different stagefom screening
settlement and oil / grease removal to activated sludge, aerated lagoons and facultative
ponds, tosludgedryingfields and effluent disinfection for irrigation reuse.

Nearby, the old plant was still operational. A screening system was the only discernible
0t r e amatted tséd Indeed, the screen was blocked and clearly unmaintained fa
long time, so the influent discharged directly ito a series offour or five ponds. Those ponds
were unlined and did notseem torespond to anyspecific design only to general principles
of scum floating andof sludge settlement.The effluentwas currently used to irrigate crops
in the surroundings.

One of the engineers in chargef the old plant recognisedthat the effluent did not meet the
national standards for wastewater reuseln addition, one of the engineersn charge of the
construction siteraised doubts about O&M of the new plardnce it is operational According
to his experience,the local water utility does not havesuitable resources andexpertiseto
adequately manage thenew plant;therefore, the condition andefficiency of new systemare
likely to decline ina few yeas after start-up.
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3.3.40 EPTIC TANKSO

Sewerage networks cover only about half ofthe whole Jordanianterritory and populationd

see section 3.3.5 below for more details Therefore,a parallel system is in place based on

household evel oO0septic tanksd evhightsupmosediybdischavges t e wat e
existingWWTPs

Some clarification is needed on the definition o& septic tank. In general terms, atypical
septic tank mees a specific design, including a internal partition for sludge settlement and
a baffle or other device for scum retention. The outlet from a septic tank dischargeto a
soak-pit, to an infiltration trench, to a seweror similar.

However, ) the Access Hatch Access Hatch
0jargond de ! !

. Sanitary g i T = g LS i A
the WASH sector in Sewer & S afle or T-Connecion——= +| Efuent
Jordan, especially in  Baflle.ce T-Cannecion “ —

relation to sanitation in
refugee camps, the
term oOsept.i
commonly used to
designate sealed
underground tanks for
wastewater collection,
without any outlet pipe
and any scum/ sludge
retention system
Those tanks are designed to beemptied often by wastewater trucks.

o e

Figure 4: Proper septic tank designyww.adamsbros.ca /Septicsystems.php)

It was surprising to findduring the assessment that the devicec o mmonl y cal |l ed ¢
t a n k $iast communities do not correpond to any of the descriptions mentioned above.

None of thenumerouso s e pt i urveyedakeactually lined on all sides, nonef them

have an outlet pipe, and none of them aredesigned to retain sludge and scumNo
maintenance is performed ons u c h 0 s e p oniy sporad erkpsyibg by wastewater

trucks. The most relevant featureof thes e 0 s e pt i that they rade sopleteg or

partially unlined allowing wastewater seepage into the groundn severalc as e s , 0sept
t ank s in faet pits dug in the ground and covered by concrete slats equipped with

apertures foremptying Inafewcaseso septi ¢ tankso are cleegter ed by
Depending on the type of rock, seepage happens more or less effectively. Asaresut e pt i ¢

t anks o b enoreanless fregdently, and emptying operations are done accordingly.
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Obsenation of the characteristics ofseptic tanks is obviously difficult, unless they arempty

or under construction, so most of the information inthe assessment was gathered by

inquiring with householdmembers. Of note isthat in some cases, particularly in rural

settings, respondentsindicated that they do note mpty t heir 0s ©Omethec t ank
tank (or pit) is full, they just dig a new one nearby.

For clarity, fromnow othee x pr essi on oOi mpeedednpteadwbf| 0bery

3.3.5 ACCESS TO §WERAGE AND TO IMPROVED PIT S

The findings reveal that access to toilets does not present a significant issue, with 99% of
both rural and urban households (n=2137) eqpped with private toilet accessOnly three
householdsii all in rural areasfi use communal toilets or those located at the homes of
neighbours/ friends. However,given thatwomen in the E5D highlighted issues in relation to
the use of communal toilets,it might be that many respondents in thehousehold survey
considered toilets shared by families in a multiamily buildingas 6 p r i. Ve trestdf
respondentsengage in open defection, the vast majority (nine of ten households) located in
rural areas.

Although the household survegppearsto find a low presence of communal toilets, the FGD
discussions with women in both rural and urban areasreveal multiple and significant
problems for families usingthese toilets. First, water supply constitutes asevereissue for
users of communal toilets, especially ones unconnected to the sewer network. Intermittent
water supply, coupled with frequent usage by multiple familiegften results in water
shortages forthese toilets, negatively affecing personal hygiene practices and increasing
infection levels(especially duringw 0 me ménstrual cycles, exacerbatingunsanitary toilet
conditions and potentially contribuing to blockages.However,many of thewomen, lacking
sufficient income are not able toafford water from private trucks to meet gaps in water
supply for sanitation and hygiene purposesalthough some womenhave had to resort to
buying water during their menstrual periods.

Without sufficient financial resources, the majority of womemlso stressed the lack of
hygiene materials 8 sanitary padsand personal care productsii to adequately meet their
personal hygiene needslnsufficient sanitary pads, for instancepften cause women to wer
the pads for far longer than recommended, resulting imaginal infections and other health
problems.

3¥The pit is defined as O0i mprovedd beccaaseantdrépresentabebltbsed and,
hazard for the wusers. In this case 0O0i mproveddé does not direc
31 WASHN HOoSTCOMMUNITIES INORDAN1 AN INTERAGENCY ASSEEMT

SEPTEMBEROCTOBER013



unicef @ € ACTEDs}RELIEF €) oxrav

Women also highlighted the generally low levels ofafety and deanliness found in

communal toilets as the presence of rodeits and insecs often dissuade children from

using them out of fear. Indeed, women reported thatchildren often had to be accompanied
by their mothes to ensure their saéty and privacywhen using the toilets Moreover, he

potential security risk in accessing communal toilets, especiallyat night, often forced

women tobe accompaned by a male family member

Finally, long queues andthe lack of privacyof communal bathroomsfi resulting from
missing windows,doors and locks for instancefi were sources of discomfort for womenin
both rural and urban areas in all governoratesMoreover, acombination of overcrowding
water shortages pests, and insufficient or lack of gas to heat watefurther meant that there
was little time and few opportunities for women and their families tobathe on a regular
basis (e.g. more than once a weekin both rural and urban areas.

Although toilet access is widespregdsewerage system coveragds more limited (46%), with

a significant rural / urban divide. Only 35% of the ruraBSUs had seweage systems,
compared t082% of the urban ones. Conversely, improved pits were observed in 76% of the
rural BSUs and in 55% of the urban ones. This suggests that most locations served by
sewerage systems also have improved pits, particularlyin urban settings It was indeed
common for assessment teams to repomf urban centres wheresome areas were served by

a sewerage system whilst other areas were nahd wererelying on improved pits.

Data from the householdswith private toilet accessconfirmed that sewerage connectionis
not extensive not only in terms of locations servedbut also in terms of households having
access within thedifferent locations. Qnly nearlyhalf (49%) of the householdswith private
toilets are connected to asewerage network Nearly two thirds (73%) of these are urban
households, confirming the far wider availability of seweage network coverage in these
areas.

Coverage of sewerage system

ke, (where toilets discharge)
o)
) 80 - 73
[
= 60 -
S 3 44
© 22
% 20 - 15 4 Urban
EE 11
o 0 T T T X 1 1
> In a pit In a septic tank  In the sewers Other
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In the other half of households with private toiletstoilets are discharged to an improved pit

(48%). As expected, households ushg an improved pit are predominantly located in rural

areas (65% compared to 25% urbar), where seweage network coverageis not as widely

prevalent As mentioned above, the s&¢c al | etdi ® st @n k s @pits aitheongetemp | y
covers and emptying aperturs. For this reason the findingsconcerningo pi t sé and 0 S e
t a n kver® presented above in an aggregated from even if household questionnaires
inquiredabouto pi t s6 and semmetelt i ¢ t ankso

Most improved pitsare private, i.e. they are used by one househotdhly, although ssme are
shared by different householdsimproved pitsizes vary, ranging from 9fto 70ms3 for the
private ones and from 10nd to 80ms3 for the shared ones. However, databout sizedid not
come from observation (only the top side can be actuallymeasured), but from questions
asked to household members, who orseveral occasionswvere notsure of the actual 9ze of
the tank. Therefore, thiglata needs to be taken cautiously.

The chta suggest that sewerage, despite being the standard wastewater collection system in
Jordan, does not seem to play a major role Banitation in comparison to theimproved pit
system. The two systems seem to work in parallel in mostses It must be kept in mind
that detailed regulations coverwastewater disposalin Jordan éection 3.3.1). Based on
these regulations, seepage of untreated wastewater into the groundwould seem to be
technicallyunauthorised34

With regard to the actual environmental risk represented by such widespread practice,
different interpretations can be givenThis point was @bated during the WASH Technical
Workshop. On the one hand, ground seepageof untreated wastewateron a large scale
might be seen as a risk factor in a countrwidelyreliant on groundwater for drinkingOn the
other hand, mostof the aquiferstapped for drinking waterare deep (minus 100m to minus
500m), whichreduces to a great extent the likelihood of groundwatercontamination from
wastewater seepageA compromise approach would be to identify specifizographicareas
considered O6at r i gyardorithe presdncecofimprlovedipitso ge ol o

3.3.6 DESLUDGING

Similar to water supply, a private market inlesludging is active, catering for a significant
proportion of househdds lacking access to thesewerage network. For instance, more than
three fourths of households (80%) with toiletdhat dischargeto improved pitsare heavily
dependent on private desluding trucks with a higher use of thisservice in ruralareas
(82%) than in urban ons (71%). Only 3% of households with toilet¢hat discharge to

34 WHO, 2006,A compendium of standards for wastewater reuse in the Eastern Mediterranean Region
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improved pits use public desludgingrticks, with urban households using this servicat four
times the level (10%) seenin rural (2%)areas.

Overflowingimproved pitscan constitute a public health riskin terms of faecaloral disease
transmissionroute. The assessment found that nearly a third of householdsith toilets that
dischargeto improved pits(32%) have had overflowingpits in the past three months with
no significant difference between rural and urban household3o put this datain context
findings from observation reportedonly three instances oimproved pitsoverflowing, leaking
or surrounded by stagnant watethroughoutthe assessment Thissuggests thathouseholds
with overflowingimproved pits generally areable to quicklyfix the issug mainly by calling
private pit emptying operators This seems to minimise the health hazard associated with
overflowing wastewater.

3.3.7 INFORMAL W ASTEWATER DISPOSAL STES
As described aboveWWTPsepresentthe standard for wastewater disposal and treatment
in Jordan.Seweirge networkstypically discharge to the closest WWTP

As also mentioned previously a parallel system based onmproved pits and on private
wastewater trucks is in place, servinghearly half of the population.As reported by key
informants during the assessmentand as reminded during the WASH Technical Workshop,
public or private wastewater trucksare required by law to be easly identifiable (colour
orange) andto dispose of their contentin official WWTPswith afining systemin place in
case of noncompliance At the same time, wastewater truckgi especially the private ops
A can be difficult to control. Vistewater dischargedfrom householdsinto sewers reaches
by default to the WWTPs, apart from leakages occurring athe way; on the contrary,
wastewater collected by truck couldbe dumped in unauthorisedinformal sites in spite of
existing regulations.Disposal of wastewater in informal sitesnear residential areaswhere
wastewater is collected, rather than in authorised WWTPsyould guarantee quicker
turnover, lower fuel consumptionand therefore increased revenues towastewater truck
operators

Based on ths logic, the assessment teams nquired about informal wastewater disposal
sites amongst key informants and occasionally amorgy wastewater truck drivers. As
expected, the former and the latter tended to becareful and hostile on the subject As a
result, it was not possible to get a&aomprehensiveoverview of the situation, much less ttist

and to map these informal sites.Onlyin two BSUs wa it possible for theassessmentteams

to have explicit confirmation that wastewater trucksregularlydump their contentin informal

sites. Time constraints did not allow further investigationgn addition, caution and tact by

the assessment teamswere required due to the sensitivity of the issue
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The picture in figure5 represents an informal wastewater disposalsite. It is completely
unfenced and unguardedand it is locatedabout 5 km awayfrom the nearestvillage. It can
be estimated to serveabout 10,000 people.

This photo was not
taken during the
assessment but ona
different  occasion
The location where
these photos were
taken is in fact close
to one of the BSUs
covered in the
assessment, but is
not one of the two | = NS =
BSUs where the ‘Rt e ——

Figure 5: An informal wastewater disposal site
assessment teams
received explicit confirmation of informal wasteater disposal sites. This suggestshat
further researchcould reveal more of these informal sites.
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3.4 SOLID WASTE

3.41 OVERVIEW OF SOLID WASTE SYSTEM IN JORDAN
As with wastewater and sanitation, solid waste management in Jordan seems quite and
researched in comparison tavater supply3>

Solid waste is managed byarious institutions. Municipalities are in charge of solid wae
collection and transportto disposal sites(with the exception of Agaba Citywhilst those
sites are managed by Common Services Council&. consortia of localauthorities.36 Waste
is mainly collected from communal waste bindy compactor trucks, which transport the
waste to transfer stations or to final disposal sitesOverall, only 50% of the waste is
disposed insanitary landfils, whilst 35% is disposed in controlled dumps and 5% is openly
dumped. More s added about solid wastedisposal sites in section 3.4.5. Municipal Solid
Waste collection is reported to cover 70% of rural population and 90% of urban
population 37 Solid waste disposal is centralised in two sanitary landfills and 20 controlled
dumps across the country The Mnistry of Health the Ministry of Environment and the
Ministry of Municipal Affairs are the organs in charge of policy and regulation in the secto
However, ulike the water and wastewater sectors, solid waste management seems to be
loosely regulated in the countryand no specific legal framework is in plac#

3.4.2 SOLID WASTE COMMUNAL STORAGE

Communal storage of solid waste is mostly done itm3 bins placed on the roadside and
secondarily in 200L bins(oil drums with the top removed) Through observation andkey
informant interviews with mayors andarea managers, it ispossible to estimate the
communal waste storage in the BSUs assessehh rural settings, 1n? of waste storage is
availableevery434 inhabitants, whilst in urban settingsthe ratio is 1/399. It must be noted
that the data vaned considerably ranging from 9to 2,000 people per cubic metre of
available communal storage.This suggests not only arange of different service levelsbut
also, at times, lack of sound knowledge by key informants. That said WASH sector
standards in refugee camps in Jordan prescribe IHhof solid waste storagefor every 150
people. Assuming theaverage figures reported abovere accurate it would seem that
refugee camps are provided witlhigher service levels than host communitiesAt the same
time, refugee camps generally require special attention from the environmental health point
of view dueto their high population density which could justifythe higher ratio of waste
storage per capitaadvised

35 Unfortunately no governmetal agencies in charge of solid wast were represented at the WASH Technicalovkshop,
which could have helped to cast light on various aspects of the solid waste management system natiate.

36 http://mirror.undp.org/magnet/Docs/dec/monograph/FiscalAdmin&CSRIOR.htm

ST SWEERNET, 2012,Country Profile on the Solid Waste Management Situation in Jordan.

38 Date in this section comes frorfSWEEMNET, 2012.
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Waste bins were more or less frequently observed according to the location within the BSU.
More densely populatedneighbourhoodstended to be equipped with more frequent waste
bins, but there were cases in whiclthis rationale was not soobvious For instance,one of
BSUs visited is a tourist destinationin this case, no waste bins were observed in the most
touristic area. When asked abat this observation key informants responded thatfor
reasons of decorumit was decided not to place bins in the tourist aredt was preferable to
have heaps of waste on the sidewalks which are collected by municipal workers and
dumped into communal waste bins located just outside thbeart of the tourist area.

Use of the municipal waste collection systerhy the publicappears to be widespreadEighty
five per cent in both rural (86%) and urban (83%) areas, are disposing their waste
municipal bins on the street. Howevermore than one in ten households (12%) do not use
these bins,instead dropping their waste anywhere outside, perhaps in response to the lack
of proximate bins given thedw per capita presence of bis observed by tle assessment
team asdescribed above Less than two percent dispose of their waste in informal dumping
areas used by other peopleThe female FGI3 corroborate these findingssuggestng that, in
the absence of municipal waste collection bins, wasts being disposed ininformal dumping
areas, such asin valleys, potentially to be burnt laterOfnote is the fact thatmany women
reported discarding sanitary pads and diapers in separate bags and bingerhaps in
recognition of theunique health risks pose by these types of wastgalthough the disposal
of pads and diapers outside windowsvas found to behappening to a lesser extenwith
somewomen

3.4.3 SOLID WASTE GENERATION AND COLLECTION

Based ondata from key informants,municipalities collecton average0.76Kg of solid waste
per person per day This should be taken cautiously since several key informants did not
seem veryconfident about the quantity of waste collected, as well asn the population
figures. In addition, waste collected daily per capita in rural settings would be 0.93Kg,
almost twice the amount cdected in urban centres, 0.48Kg, which seems unlikely.
Secondary sourceseport municipal waste generation a$.95Kg/p/d in urban settings and
0.85Kg/p/d in rural settings.39

Solid waste collection is usually done by compactor trucks, sometimes in conjunction with
open trucks. In one case donkeys were observed at workMost of the key informants
affrmed having garbage trucks at their disposal, but alsgyenerally lamented that the
numberthey haveis not adequate tomeet existingneeds.

39 SWEERET, 2012.
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At the household levelmunicipal waste ollection from communal binsis reported to take
place frequently. According to 7% of households, waste collection occurst least every
couple of days by munipal sanitation workers, with 446 of them reporting daily waste
collection. At the same time, 15% of households indicated that municipal waste collection
occurs only once a weekwith 3% reporting collection happening every two weeks and 1%
reporting that it never occurs.

Frequency of municipal waste collectior
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Everyday Once Oncea Once More Never Don't
every two week everytwo rarely know
days weeks than every
two weeks

The assessment teams had the opportunity to witness waste collection operations only eight
times throughout the three weeks of assessmeniAs part of the obgrvation protccols, the
assessment teams ranke the general state of the waste bins at the time of observation.
Overall, only 21% of the bins were found empty, whilst 79% were Half, full or brimming
over. Data were quite homogeneous, wita slightly higher presence of empty bins in rural
setting: 24% compared t017% in urban settings.It must be highlightedthat the distance
between BSUs and waste disposal sites tends to lsggnificant 40 km on average with no
relevantdifference between rual and urban,with a maximum of85 km. Thisfactor certainly
plays a role in limiting waste collection efficiency.

An additional indicator of solid waste storage and collection service legealas represented
by the presence of areas where waste wamformally dumpedfi on the roadside, on street
corners and in similar locations. Such areas were obsrved in 54% of the BSUswith
significant difference seen between rural BSUs(50%) and urban BSUs(64%) The vast
majority of these areas had evidence ofvaste burning practices (67%), witla noteworthy
prevalence in rural settings: 88% compared td3% in urban centres.

Surprisingly, less than 0.25% of households reported burning their waste, with no large
difference observedbetween rural and urban haseholds. This seems at odds with the
widespread presence of charred waste obseed above. On the one hand, thisnight be
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interpreted as reluctance on the respondents
waste. On the other hand, it is possible that waste is mostly burned not by household users

but by formal operators (municipal workers) and by informal opeoas (scavengers). This
interpretation was confirmed in one occasion, when municipaforkers explicitlyaffirmed

habitually burring waste heaps as pat of their working routine. Thisvas documented bythe

picture in figure 6.

The number of street
sweepers reported bykey
informants varied
significantly, with estimates
of sweepes / population
ratios ranging from 1/175 §
to 1/13,750. Similar to the 8
data provided on the [ NSREENEEESS
number of waste bins, this e~
variation might be due to
inaccuracies  with the |
information provided by the
key informants. In addition,
the distinction between o R
street  sweepers  and [T
general municipal waste i:iéureG: Wasge buming by fnun.icipal worke
collectionworkers (including

sweepers, drivers and waste collectorsjmight have not been clear enoughfor key
informants. At any rate, only 14 street sweeperswere seen at work throughout theduration
of the assessment, which suggesteither understaffing or inadequate use of available staff.

rs

The amount of litter observed on the streets and in communal areasuch as squares and

markets, likely represents a more reliable indicatorof collection service levelsthan the

alleged number of street sweepers employed by the municipaliti€Bhe assessment teams

were asked to rank the amouhiti t o f rOveral, 668cmfao h o & 0
the BSUs had o0a | ot 6a considerabiegagp seanmhétweéenirdral and |, wi t

urban environments 70% of urban BSUsvere rankedaso me d i u mo , compaa@to | ot 6
47% of rural BSUs

Despite reports that the municipalities collect waste from communlabins rather regularly,
other data suggest thatwaste storage and waste collection services struggle to meet
satisfactory levels. Solid waste clearance has emerged as an area of concernrésidents
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in Jordan, indicating growing public frustration with the timely clearance of solid waste by
authorities 40

3.4.4 SOLID WASTE RESELLING AND RECYCLING

Less than 10% of the estimated 2.3 million tonnes of solid waste generated in Jordan is
recycled4! The assessment alsofound low rates of recycling, with less than 1% of
households reported reselling part of their solid wast@redominantly metal despite the fact
that 17% of waste composition in Jordan is comprised of plasti#s.However, itmust be
kept in mind that the assessment only asked questions about the resale ofaterials, rather
than about theirreuse/ redistribution, which are more commonly practice¢t Indeed, the
UNOPS representativat the WASHTechnical Workshop noted that Jordaniangend not to
resel and recycle their solid wastg largely due to cultural factors and tahe lack of
established market value of recyclable material$nstead, they are more likely to reuse and
redistribute materials to friends or familyif they do not dispose it as waste

3.4.5INFORMAL WASTE DISPOSALSITES

The assessment teamsriquired aboutthe presence of informal solidwaste disposal areas.
As with wastewater disposal by trucking, it as interesting to investigate if and to what
extent municipal trucks dispose ofolid waste in informal/ uncontrolled sites

As mentioned insection 3.4.1, the reguatory framework on waste disposal sites does not

seem to be veryexhaustive As a result, the boundary betweeformal sites and informal/

uncontrolled sitesis blurred, especially in the eyes of local municipalities, who have the task

of waste collection without being in charge dhe waste disposalsites. Most key informants

seemed concerned about thdow number of garbagevehicles andthe distances they have

to cover, but generallydid not showparticular concern about thetype of waste disposal site

In most cases key informants were able to indicate thdinal disposal site Twe |l ve 6 o0of f i c
destinations were mentionedpf which five were transfer stations.Due to time constraints, it

was not possible to visit allofficial sites mentioned by the key informantsAs with

wastewater disposal, it was difficult to gathecomprehensivedata about any informal solid

0See: OHashmiyeh residents prTbdJerdan Tiraegld Augustt2018. Availaltleaat: i on pr obl e
http://jordantimes.com/hashmiyeh-residentsprotestagainstsanitationproblems See al so: o0Young voluntee]
mot ori st s n ot The dorddniTimese Septambear 20&3t Avdilable athttp://m.jordantimes.com/young-
volunteersurge-motorists-not-to-itter-streets. See alsoOmar Obeidatdo Sa hab may o ronwarkergartstacieant at i

t o wmhe dordan Times2 September 2013. Available athttp://jordantimes.com/sahab -mayordons-sanitation-worker-

garbto-cleartown
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waste disposal site used by municipatacks. Further research isieeded to cast light on this
aspect.

The p@cture in figure 7 shows an informal site. It is unfenced andused by scavengersto
collect reusablerecyclable materials. The pctures in figures 8 and 9 show two official
transfer stations, with quite visiblydifferent sanitary conditions.

Figure 7: An informal waste dispsal site

Figure 8: A waste transfer station in good condition
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